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Restoration of medical ultrasound images 
using two-dimensional homomorphic 
deconvolution 

Taxt. T. 

Section for Med. Image & Pattern Anal., Bergen Univ.; 
This paper appears in: Ultrasonics, Ferroelectrics and 
Frequency Control, IEEE Transactions on 

Publication Date: Jul 1995 
On page(s): 543-554 
Volunne: 42, Issue: 4 
ISSN: 0885-3010 
References Cited: 28 
CODEN: ITUCER 

INSPEC Accession Number: 5036121 
Abstract: 

Describes how two-dimensional (2D) homomorphic deconvolution 
can be used to improve the lateral and radial resolution of medical 
ultrasound images recorded by a sector scanner. The recorded 
radio frequency ultrasound image in polar coordinates is 
considered as a 2D sequence of angle and depth convolved with a 
2D space invariant point-spread function (PSF). Each polar 
coordinate sequence is transformed into the 2D complex cepstrum 
domain using the fast Fourier transform for Cartesian coordinates. 
The low-angle and low-depth portion of this sequence is taken as 
an estimate of the complex cepstrum representation of the PSF. It 
is transformed back to the Fourier frequency domain and is used 
to compute the deconvolved angle and depth sequence by 2D 
Wiener filtering. Two-dimensional homomorphic deconvolution 
produced substantial improvement in the resolution of B-mode 
images of a tissue-mimicking phantom in vitro and of several 
human tissues in vivo. It was better than lateral or radial 
homomorphic deconvolution alone, and better than 2D Wiener 
filtering with a PSF recorded in vitro 



Index Terms: 

biomedical ultrasonics deconvolution image restoration medical image 
processing 2D Wiener filtering 2D homomorphic deconvolution 2D 
seouence 2D space invariant point-spread function B-mode images 
Cartesian coordinates fast Fourier transform human tissues lateral 
resolution medical diagnostic imaging medical ultrasound images 
restoration polar coordinates radial resolution radio frequency ultrasound 



IEEE Xplore Citation 




wysiwyg://47/http://search.ieeej 



!.i...rSt=543&ared=554&arAuthor=Taxt%2C+T. 



image tissue-mimicking phantom 



Documents that cite this document 

Select link to view other documents in the database that cite this 
one. 



SEARCH RESULTS [PDF Full-Text (1224 KB)1 PREVIOUS NEXT 
DOWNLOAD CITATION 



Home I Log-out I Journals I Conference Proceedings i Standards | Search by Author I Basic Search I 

Advanced Search 

Join IEEE ] Web Account | New this week | QPAC Linking Information | Your Feedback I Technical 

Support I Email Alerting 

No Robots Please | Release Notes | IEEE Online Publications j Help I FAQ ! Terms I Back to Top 



Copyright© 2003 IEEE — All rights reserved 



IEEE Xplore Citation 



wysiwyg://5 l/http://search.ieee: 



.,&arAuthor=Flusser%2C+J,%3B+Suk%2C+T. 



IEEE HOME I SEARCH IEE£ t SHOP ) WEB ACCOUNT I CONTACT IEEE 



Membership Publications/Services Standards Conferences Careers/Jobs 



IEEE Xplore' 



[Heip FAQ . Temrl^. IEg||^uidcMli^s 



Welcome 

United States Patent and Trademark Office 



mmmifsiX!^<z^ADrv4 dpchtc rpDF Fuii-Text (1348 kb)i previous 



O-Honte 
O What Can 
i Access? 
O^og-oirt 



Tables of Contents 



O- Journals 

Q- Conference 
Proceedings 

O" Standartfe 



0"Sy Author 
O-SasJc 
O" Advanced 



Member Services 



Ojoln IEEE 

O^tablislilEEE 
Vlleti Acooioit 

O- Access the 
IEEE Memher 
Digital libmry 

^ Print Format 



DOWNLOAD CITATION 




^W'" "M ' >>/Abstract Plus' 

mii i' - u ^ ' ■ ^■ 



Degraded image analysis: an invariant 
approach 
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Inst, of Inf. Theory & Autom., Czechoslovak Acad, of Sci., Prague; 
This paper appears in: Pattern Analysis and Machine 
Intelligence, IEEE Transactions on 

Publication Date: Jun 1998 
On page(s): 590-603 
Volume: 20, Issue: 6 
ISSN: 0162-8828 
References Cited: 38 
CODEN: ITPIDJ 

INSPEC Accession Number: 5975645 
Abstract: 

Analysis and interpretation of an image which was acquired by a 
nonideal imaging system is the key problem in many application 
areas. The observed image is usually corrupted by blurring, 
spatial degradations, and random noise. Classical methods like 
blind deconvolution try to estimate the blur parameters and to 
restore the image. We propose an alternative approach. We derive 
the features for image representation which are invariant with 
respect to blur regardless of the degradation PSF provided that it 
is centrally symmetric. As we prove in the paper, there exist two 
classes of such features: the first one in the spatial domain and 
the second one in the frequency domain. We also derive so-called 
combined invariants, which are invariant to composite geometric 
and blur degradations. Knowing these features, we can recognize 
objects in the degraded scene without any restoration 
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